Updates and Validation for the Navy Atmospheric Vertical Surface Layer Model (NAVSLaM) by Frederickson, Paul A.
Calhoun: The NPS Institutional Archive
DSpace Repository
Faculty and Researchers Faculty and Researchers' Publications
2016
Updates and Validation for the Navy
Atmospheric Vertical Surface Layer Model (NAVSLaM)
Frederickson, Paul A.
Monterey, California.  Naval Postgraduate School
http://hdl.handle.net/10945/56366
This publication is a work of the U.S. Government as defined in Title 17, United
States Code, Section 101. Copyright protection is not available for this work in the
United States.




Updates and Validation for the Navy 











































Unstable (ASTD < 0) Stable (ASTD > 0)




No    
duct
EDH is Undefined 









EDH > 50 m
Are these high 











above	the	surface,	L =	Obukhov length,	k =	von	Karman’s	constant	(=	0.4).
• The	Φ dimensionless	gradient	functions	must	be	determined	empirically.
• NAVSLaM	performance	is	highly	dependent	upon	the	Φ functions	used.
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• Blended	Ψθ profile	function	appears	to	smoothly	transition	from	Cheng	&	Brutsaert to	
Grachev et	al. function	in	strongly	stable	conditions



































• Blended	Ψθ function	used	in	COARE	model	(Grachev et	al.	2000)	appears	to	smoothly	
transition	from	“Kansas”	function	to	“Convective”	function	in	strongly	stable	conditions






























































































































Assumed Measurement & Function Errors
EDH	Errors	Due	to	Ψ Profile	Function	Uncertainties
• The	resulting	errors	in	EDH	due	to	the	dimensionless	profile	function	(Ψ)	
uncertainties	are	large	compared	to	the	measurement	errors.	
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EDH	Errors	Due	to	Ψ Profile	Function	Uncertainties
• The	resulting	errors	in	EDH	due	to	the	dimensionless	profile	function	(Ψ)	
uncertainties	are	large	compared	to	the	measurement	errors.	
• The	EDH	errors	due	to	the	Ψ profile	function	uncertainties	are	small	only	
when	the	absolute	values	of	the	Ψ function	are	near	zero.
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